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Abstract

Context: Robotic partial nephrectomy (RPN) is rapidly increasing recently. Although it has some
obvious advantages, the benefit of RPN over pure laparoscopic partial nephrectomy (LPN) is con-
troversial. Objective: To evaluate and compare perioperative outcomes of RPN and LPN. Methods:
We performed a literature search up to May 2018 including studies on large sample comparing
robotic and laparoscopic partial nephrectomy and screened literatures according to inclusion and
excluding criteria and extracted the data we needed. First we compared baseline data and tumor
characteristics. And then we performed a Meta-analysis to evaluate safety, effectiveness and func-
tional outcomes of robotic versus laparoscopic partial nephrectomy using mean difference (MD)
and odd ratio (OR) respectively. Results: A total of 6371 patients were included from 23 studies.
All studies were cohort studies with no randomization. Patients treated with robotic partial neph-
rectomy had a decreased likelihood of operative conversion (OR 0.28, P < 0.00001), any (Clavien 1
or greater) (OR 0.28, P = 0.003) and major (Clavien 3 or greater) (OR 0.63, P = 0.0008) complica-
tions, positive margins (PSM) (OR 0.60, P = 0.0003), and had shorter warm ischemia time (WIT)
(MD -3.33, P = 0.0004), lower blood transfusion rate, shorter length of stay (LOS) (MD -0.38, P =
0.02), less estimated blood loss (EBL) (MD -44.75, P = 0.03). Both approaches had similar opera-
tive times (MD -12.07, P = 0.23) and postoperative change in estimated glomerular filtration rate
(eGFR) (MD 0.49, P = 0.32). Conclusions: This updated Meta-analysis of cohort studies demon-
strated that robotic partial nephrectomy confers a superior morbidity profile compared to lapa-
roscopic partial nephrectomy in most of the examined perioperative outcomes.
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ERAER, EE VIR A PRI T EORMER S . BEAE 70 A A LE S ML [B](WIT)J7 1, RPN
AT LPN A HAR: MAET REE(OT). flitth & EBL). (£ E(LOS). FARH % (Operative
Conversion). Y% BH M3 (PSM) . F & iE(Complications) &5 F RAH R IBFR 7T, VIAFER 2 4[2] [3] [4] [5].
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1) KR EMEHEASZE PubMed. Scopus. Web Of Science. CNKI. 4 A s LRz AT 25 B4k P2
M E 22 2019 4F 3 H k3R BIAH I SCHR » 9 30K 28 1] : Kidney Neoplasms. Kidney Neoplasm. Renal Neoplasm.

Robot. robotic- robot-assisted. partial nephrectomy . nephron sparing surgery . robot-assisted laparoscopic partial
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#1 “Kidney Neoplasms”[Mesh] OR Kidney Neoplasm OR Renal Neoplasm OR Kidney Cancer

#2 “Humans” [Mesh]

#3 robotic assisted laparoscopic partial nephrectomy OR robotic partial nephrectomy OR“RPN”OR“RAPN”

#4 laparoscopic partial nephrectomy OR “LPN”

#5 #1 AND#2AND#3AND#4

2) CHRAIN SHEBRFRUEII NARIE: a) 35 % RPN 5 LPN ELHSSCRR: b) B EFENLX IR G (RCT),
FRABAHIHEFE(Cohort study): ¢) THEUTARLIR: d) X NGk, HRRHE S5 R 2 BT E T 0 i
ULHC; o) HNFEAR=30. HiERbRAE

a) F RPN 5 LPN XREICHR; b) HSCLASNCHR: o) AHICEEEER AR d) S0 R B B
FISCHR: e) BT RIEFARISCHR: ) FFXS B SOk, @) ZRIRESTHR.

3) SCHERBTE VPO T 2 SCAT 5T TE BB RIS BOF EAT STHR BT A, e WA — SO0 S I P e i vk
JE o I AT REAN AN SCER IV VEAR B 152, FRATTAR N SCERY 9 BA BRI 5T, 6465 AR 12 A 3 BF 7 % [l s 1t
BABIBEFL, k= RCT, HBOW SRR BT TRARIUR - B RHEEE[6] (Newcastle-Ottawa
Scale, NOS)XF 44 N\ SCHRIEAT VAN o

4) MEFRPRTARMS B . A Beh E] . e, PSR E], SO RRE. EEIFRIE. VIZMHtEZR, |
e mifEol. eGFR 421k,

5) Giit2AhbFEH Cochrane Library #2441 ) Revman5.3 #X 4 HE4T Meta 20 HT. 14 58 099 NAIE 78 AL
N AT S BRPERG SR, 4T Q KR TR B R AL 1P A AT FE IR e B R (P > 0.1, 17 < 50%),
K P [ 5 2 BRI HEAT Meta 2007 25 SN R 2 F PP < 0.1, TP > 50%), % FH BEHLRR 1
REAT 0, FFARIEE HUAT S Bk 2 T A AH 3 A o X T~ 40 KA B AT OB LU (OR), LA 5 4%
ZEAE(MD), X EREAT & IF Hit 5 95% &5 X IA(CD, JF#AT IR, P < 0.05 NZERA it
3. R
3.1. XERBREREEGR

R B 4G 22 SRS A SOk 752 B, HERR B A M SCHR 134 55 DI H | F5 EEHERR AN 9 SCHR 569 5
PRS2 4 SCVEAN SCHR 52 B, HERRSCHER 29 A (I, OLE . BIEERAR . R R B b B O SCER), B
YN SCHR 23 F[7]-[29]. Forbr 22 B oNTESCSCHR, 1R AR Sk, B ABABIRE FE(REUE: 19 R BT
METE 4 55), BIEEE 6371 61, RPN N 3364 %, LPN JiEGI% 3007 6. B8N IR 582 MBI 5%,
DR LG 2 FH BT S I R AIT T 1) NOS T30 R AT NI SCHRAT RV, 455 8 WAl 75/, 7 BiE
H1lis, 6 BEF 4R, SHPEA 1 R. CEREITMERELE 15 9N SCRREFIE L% 1.

3.2. EIREBIEFRATEE(RER 2)
3.2.1. FAREIE(OT)
PN 21 R SCHRARIE T F AR R, b RPN 41 3293 41, LPN 41 2731 fi] . #5-8F 70 18] 57 )5 14 B 5. (12

=99%, P <0.00001), K BEHLR S AR /0 M . RPN AT LPN H-F AR (AKX, K Wit 2R . [MD
=-12.07, 95% CI(-31.59,7.44), Z=1.21, P=023, WA 2].
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Figure 1. Flowchart of the meta-analysis

& 1. cEkiEk

RPN LPN Mean Difference
Study or Su Mean  SD Total Mean  SD Total Weight IV, Random, 95% Cl
Carneiro 2015 130 42 152 118 39 44 49%  12.00[1.32,2532
Chaste 2013 191 425 54 202 425 44 49%  -11.00(27.92 592 -1
Ellison 2012 216 473 108 162 55 108 4.9%  53.00 [39.32, 66.68]
Faria 2014 193 367 137 195 28 146 5.0% -2.00 [-9.64, 5.64] 1
Haber 2010 200 578 75 197 578 75 48%  3.00[15.50,21.50] B
Jae 2013 259 847 48 264 827 52 44%  -5.00[-37.85,27.85] -
Jang 2014 144 69 89 163 64 38 47% -25.00[49.89,-0.11] —
Khalifeh 2012 170 393 269 192 522 231 5.0% -22.00[-30.21,-13.79) -
Kim 2015 138 11 195 211 123 195 5.0% -73.00 [75.32,-70.68]
Lee 2012 136 364 30 120 341 39 49%  16.00 [-0.86, 32.86]
Leow 2014 205 661 52 231 67.2 51 46% -26.00([-51.75,-0.25] —
Li2015 224 613 47 285 833 55 4.6% -61.00([89.14,-32.86] —
Long 2012 280 3136 199 325 3936 182 3.0% -45.00 [-116.89, 26.89) —
Luciani 2016 209 53 110 186 49 70  4.9% 23.00(7.84,38.16)
Masson-Lecomte 2013 168 5§55 220 200 51.2 45 4.9% -32.00 [48.66,-15.34] -
Pierorazio 2011 152 393 48 193 533 102 4.9% -41.00[56.19,-2581] -
Ricciardulli 2015 108 228 58 111 298 268 5.0% -3.00 [-9.90, 3.90] 1
Wang 2015 136 37.8 81 150 435 135 50% -14.00[-25.03,-2.97]
Wu 2014 222 53 91 195 553 146 4.9%  27.00(12.88,41.11]
Zargar 2014 168 68 1185 180 87 646 5.0% -12.00([19.75,-4.25]
JFE 2014 165 387 45 196 387 69 4.9% -31.0014553,-16.47] -
Total (95% CI) 3293 2731 100.0%  -12.07 [-31.59, 7.44] *

/}IL*EE.

Heterogeneity: Tau®= 1969.14; Ch|== 1508.79, df = 20 (P < 0.00001); = 99%
23)

Testfor overall effect Z=1.21 (P =

Figure 2. Operative time

2. FARETE]

3.2.2. {¥BeAtiE (LOS)
AN 16 5 SCHRick T RON e BRI L (e 585, RPN 4H 1643 41,

FEBIE S (1% =

EZRAGIFE X

Mean Difference
IV, Random, 95% CI

-200 -100

100
Favours [RPN] Favours [LPN]

200

LPN 41 1411 %,
77%, P <0.00001), K HFEHLBNAR Y 734 o 45 R 7R RPN 23 B (8} T LPN 41,

M. [MD=-0.38, 95% CI(—0.69,-0.07), Z=2.39, P=0.02, U.[ 3],

Study or Sul Mean
Carneiro 2015 6.5
Chaste 2013 5.1
Ellison 2012 27
Jae 2013 78
Jang 2014 71
Khalifeh 2012 3.45
Lee 2012 27
Leow 2014 37
Li2015 5.6
Long 2012 35
Luciani 2016 6
Masson-Lecomte 2013 5.5
Pierorazio 2011 2
Wang 2015 76
Wu 2014 109
JFE 2014 6.5

Total (95% CI)

Heterogeneity. Tau®= 0.27; Chi*= 65.46, df= 15 (P < 0.00001), F=77%

Test for overall effect. Z=2.39 (P=

RPN PN Mean Difference Mean Difference
SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
38 152 55 14 44  61% 1.00[0.27,1.73) -

29 54 69 21 44 48% -1.80[-2.79,-0.81] -
18 108 22 12 108 79% 0.50(0.08,0.92) ~
08 48 82 2 52 7.0% -0.40[-0.99,0.19 -
12 89 72 1 38 80% -0.10[-0.50,0.30 T
18 269 37 16 231 8.5% -0.25[-0.56,0.06) -
1.07 3 29 11 39 74% -0.20[0.72,0.32) -T
3 52 49 35 51 3.7%  -1.20[-2.46,0.06) I
23 47 63 27 55 49% -0.70[-1.67,0.27) T
22 199 38 14 182 82% -0.30[-0.67,60.07) -
3 110 8 3 70 52% -2.00[-29 -
43 220 68 32 45 43% -1.30[2.3
117 48 2 117 102  8.0% 0.00[-0.40, 0.40) T
18 81 81 24 135 71% -0.50[-1.06,0.06) -
4.4 91 101 26 146 47% 0.80[-0.20, 1.80) T
25 45 8 37 69 41% -1.50[-2.64,-0.36) -
1643 1411 100.0% -0.38 [-0.69, -0.07] ¢
EETCEEIR

0.02)

Figure 3. Length of stay
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3.2.3. {4t mE(EBL)

PN 21 RS SCERVEIC SR 7 M B HdE, RPN 41 3296 i, LPN 41 2731 . SWFFCIAFELE T
JRME( = 97%, P <0.00001), RHIBEHUESAERL ST, 455878 RPN 4l H &/bF LPN 4, %#RH5%
e . [MD =-44.75, 95% CI(—84.80, —4.70), Z=2.19, P=0.03, W[5 4].

RPN LPN Mean Difference Mean Difference
Study or Subgrou Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Carneiro 2015 287 294 152 255 297 44 4.4% 32.00[-67.43,131.43) T
Chaste 2013 490 340 54 280 340 44 3.6% 210.00 [74.66, 345.34]
Ellison 2012 368 430 108 400 580 108 35% -32.00(-168.17,104.17) I
Faria 2014 125 31 137 100 104 146 5.9% 25.00([7.35, 42.65) I
Haber 2010 222 237 75 323 237 75 49% -101.00[176.85,-25.15) -
Jae 2013 217 1625 48 208 145 52 5.3% 9.00 [-51.55, 69.55] T
Jang 2014 198 1499 89 159 1218 38 5.5% 39.00[-10.69, 88.69] .
Khalifeh 2012 263 294 269 532 41 231 5.7% -269.00 [-304.53,-233.47) -
Kim 2015 200 367 195 321 523 195 6.0% -121.00[-129.87,-112.03] -
Lee 2012 152 189 30 235 278 39 4.1% -83.00 [193.39, 27.39] I
Leow 2014 256 299 52 626 1,279 51 1.0% -370.00 [-730.31,-9.69]
Li2015 322 3941 47 472 7396 55 21%  -150.00 [-375.61, 75.61) -1
Long 2012 280 314 193 325 394 182 5.0% -45.00 [116.97, 26.97) T
Luciani 2016 245 267 110 316 307 70 47% -71.00 [-158.53,16.53] 7
Masson-Lecomte 2013 245 554 220 268 225 45 5.2% -23.00 [-89.15, 43.15) -T
Pierorazio 2011 122 125 48 145 275 102 5.2% -23.00 [-87.02, 41.02] T
Ricciardulli 2015 88 456 58 61 41 258 6.0% 27.00[14.24,39.76) I
Wang 2015 197 63.6 81 221 729 135 5.9% -24.00 [-42.52,-5.48) A
Wu 2014 162 333 91 174 1849 146 5.0% -12.00 [-86.70, 62.70] T
Zargar 2014 100 125 1185 200 200 646 6.0% -100.00[-116.99,-83.01) -
MFE 2014 148 187.5 45 235 2375 69 4.9% -87.00 [[165.37,-8.63) -
Total (95% CI) 3293 2731 100.0% -44.75 [-84.80, -4.70] *
Heterogeneity: Tau®= 6938.94; Chi*= 662.33, df= 20 (P < 0.00001); F=87% :_1 000 -Si]l] 560 1000:

Test for overall effect: Z=2.19 (P = 0.03) Favours [RPN] Favours [LPN]

Figure 4. Estimated blood loss
B 4. fAitHmE

3.2.4. #AERIATE(WIT)

NI 21 55 SCHRARGE 1 BBl I ], RPN3 185 451, LPN 25 2839 1] o 5% F 7% i) 47 4E 2 3% R IR MR (12 = 92%,
P < 0.00001) , FHIFEHLRB R > Hr . &5 B8 RPN 4L i i 18] 2 F LPN 4, ZRE %R L.
[MD =-3.33, 95% CI(-5.19, —1.47), Z=3.51, P=0.0004, W[4 5].

RPN LPN Mean Difference Mean Difference
Study or Subarou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Cameiro 2015 14 87 44 15 11 152 48%  -1.00F4.11,211) -
Chaste 2013 18 127 54 256 127 44  40% -7.60[1266,-254]
Ellison 2012 249 119 108 193 178 108 4.4% 5.60 [1.56, 9.64) -
Faria 2014 20 51 137 26 7 146 54%  -6.00[7.42,-4.58] -
Haber 2010 182 116 75 203 11.6 75 46%  -210[5681,161) -
Jae 2013 321 97 48 334 134 52 42%  -1.30[586,3.26] T
Jang 2014 247 97 89 27.3 99 38  46%  -260[6.34,1.14] T
Khalifeh 2012 178 99 269 252 112 231 53% -7.30[9.17,-543] -
Kim 2015 238 12 195 345 116 195 52% -10.70[13.04,-8.36] -
Lee 2012 249 67 30 204 61 39 49% 4.50[1.43,7.57) —
Leow 2014 236 104 52 285 15 51  40%  -4.90(-9.89,0.09
Li2015 261 149 47 433 235 55 2.9% -17.20(-24.73,-9.67)
Long 2012 224 103 198 232 111 182 52%  -0.80[2.96,1.36] -
Luciani 2016 23 9 110 16 12 70 48%  7.00(3.72,10.28) -
Masson-Lecomte 2013 204 97 220 243 152 45 42%  -390[852,072 —
Pierorazio 2011 14 55 48 18 95 102 51%  -4.00[6.41,-159) -
Ricciardulli 2015 191 456 58 209 596 258 54%  -1.80[3.18,-0.42] -
Wang 2015 205 76 81 223 84 135 52%  -1.80[-3.98,038 -
Wu 2014 234 91 91 293 105 146 51%  -590[8.43,-3.37 —
Zargar 2014 18 9 1185 26 11 646 55%  -8.00(8.99,-7.01] -
XFE 2014 21 6 45 25 6.25 69 5.2% -4.00 [-6.29,-1.71] -
Total (95% CI) 3185 2839 100.0%  -3.33[-5.19,-1.47] *
Heterogeneity: Tau?= 16.02; Chi*= 247.30, df = 20 (P < 0.00001); = 92% T

Test for overall effect: Z= 3.51 (P = 0.0004) Favours [RPN] Favours [LPN]

Figure 5. Warm ischemia time

& 5. #AgRIATE]

3.2.5. Y14 PAMEFEPSM)

N 20 FESCERIELRIC S, T VD2 ERR, Hirh RPN 41 3151 4], LPN 40 2731 il W IR AE R
NP = 42%, P <0.00001), RABEHLENBR 50T, 45 R Eo8 RPN AP0t/ F LPN 41, %57
EG i35 L. [OR=0.60, 95% CI(0.45,0.79), Z=3.65, P=0.0003, W[4 6].
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Study or Subgroup

RPN

LPN

Odds Ratio

Events Total Events Total Weight M-H. Fixed. 95% CI

Odds Ratio

Benway 2009 5 129 1 118 0.7% 4.72([0.54,40.98]
Carneiro 2015 2 44 4 152 1.3% 1.76[0.31,9.95)
Chaste 2013 2 54 5 44  40% 0.30 [0.06, 1.63]
Ellison 2012 6 108 6 108 42% 1.00(0.31,3.20)
Faria 2014 2 137 2 146 1.4% 1.07 [0.15, 7.68]
Jae 2013 0 48 2 52  1.8% 0.21 [0.01, 4.45]
Jang 2014 0 89 1 38 1.6% 0.14[0.01,3.51]
Khalifeh 2012 8 269 13 231 101% 0.51[0.21,1.26]
Kim 2015 3 185 2 185 15% 1.51[0.25,9.12)
Lee 2012 4 30 2 39 1.1% 2.85(0.48,16.71)
Leow 2014 4 52 0 51 0.3% 9.56[0.50,182.21)
Long 2012 2 199 2 182 15% 0.91 [0.13, 6.55]
Luciani 2016 7 110 3 70 26% 1.52(0.38,6.08]
Masson-Lecomte 2013 18 220 2 45 2.3% 1.82(0.43, 8.56]
Pierorazio 2011 2 48 1 102 05% 4.39([0.39, 49.66]
Ricciardulli 2015 0 58 13 258  3.7% 0.16 [0.01, 2.65]
Vasdev 2014 2 50 2 50 1.4% 1.00[0.14,7.39)
Wang 2015 1 81 2 135 11% 0.83[0.07,9.31]
Zargar 2014 38 1185 62 646 58.0% 0.31[0.21,0.47]
FFEE 2014 0 45 1 69 0.9% 050([0.02,12.59)
Total (95% ClI) 3151 2731 100.0%  0.60 [0.46,0.79]
Total events 106 126

Heterogeneity: Chi*= 32.93,df=19 (P =0.02); F= 42%

Test for overall effect: Z= 3.65 (P = 0.0003)

Figure 6. Positive margins

& 6. tN&FAME

3.2.6. HEFEDLOC)

M_-H. Fixed. 95% CI

1

0.001

0.1 10 1000

Favours [RPN] Favours [LPN]

YA 16 s SCRkE T R, 3G R IR AHE S DIk, Hh RPN 41 2695 5, LPN 41 2344

RN 53 Hr o
- [OR=0.28, 95% CI(0.18,0.42), Z=6.08, P <0.00001, WK 7].

2k B R RPN A R(LT

Odds Ratio
M_H, Fixed, 95% CI

Bilo BT R W R I = 0%, P <0.00001), HEE
»
LPN 4, ZRA%H =X
RPN LPN Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI
Benway 2009 2 129 5 118 5.3% 0.36 [0.07,1.87]
Carneiro 2015 0 44 1 152 0.7% 1.13[0.05, 28.35]
Chaste 2013 3 54 6 44 6.4% 0.37 [0.09,1.59]
Haber 2010 0 75 1 75 1.5% 0.33[0.01, 8.20]
Khalifeh 2012 0 269 13 231 149% 0.03[0.00, 0.51]
Lee 2012 0 30 2 39 2.2% 0.25[0.01,5.32]
Leow 2014 1 52 5 51 51% 0.18[0.02, 1.60]
Long 2012 2 199 21 182 22.4% 0.08 [0.02, 0.34]
Luciani 2016 6 110 6 70 71% 0.62[0.19,1.99]
Masson-Lecomte 2013 13 220 5 45 8.0% 0.50[0.17,1.49]
Pierorazio 2011 0 48 2 102 1.6% 0.41 [0.02, 8.80]
Ricciardulli 2015 0 58 3 258 1.3% 0.62([0.03,12.24]
Vasdev 2014 1 50 1 50 1.0% 1.00([0.06, 16.44]
Wang 2015 2 81 5 135 3.8% 0.66 [0.12, 3.47]
Wu 2014 3 91 12 146 9.2% 0.38[0.10,1.39]
Zargar 2014 2 1185 7 646 9.3% 0.15[0.03, 0.75]
Total (95% CI) 2695 2344 100.0%  0.28[0.18,0.42]
Total events 35 95

Heterogeneity: Chi*=

12.33,df=15 (P =0.65), F= 0%

- .
e
—
—
*
;

1

Test for overall effect: Z= 6.08 (P < 0.00001)

Figure 7. Likelihood of operative conversion

E 7. iR

3.2.7. BH K E(Clavien > 1)

0.001

01 0 1000
Favours [RPN] Favours [LPN]

AN 19 S SCHRIRGE T MIF&0E, ok RPN 20 3023 4], LPN 41 2644 5. & 5% 1) 5 51 85 /N(1P =

41%, P = 0.03), KH[EE AT 3T, 4
[OR =0.81, 95% CI(0.71,0.93), Z=2.99, P=0.003, W[ 8],

£ R B8 RPN 8 RIEMR T LPN 4, ZRES%itFE N
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Experimental Control 0Odds Ratio Odds Ratio
Study or Sul Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI
Benway 2009 11 129 12 118 26% 0.82[0.35,1.94] —
Carneiro 2015 6 44 38 152  33% 0.47[0.19,1.21] I
Ellison 2012 48 108 40 108 49% 1.36[0.79, 2.34] =
Faria 2014 15 137 12 146 2.3% 1.37 [0.62, 3.05) =
Haber 2010 12 75 10 75 1.9% 1.24[(0.50, 3.07] i
Jae 2013 5 48 7 52 1.3% 0.75(0.22, 2.54] —
Jang 2014 17 89 10 38 25% 0.66 [0.27,1.62] I
Khalifeh 2012 66 269 74 231 13.4% 0.69[0.47,1.02) ==
Lee 2012 5 30 3 33 05% 2.40[0.53,10.97] ]
Leow 2014 16 52 13 51 2.0% 1.30[0.55, 3.08] i
Long 2012 53 199 47 182 8.0% 1.04 [0.66, 1.65] -1
Luciani 2016 31 110 32 70 6.2% 0.47 [0.25, 0.87] ==
Masson-Lecomte 2013 45 220 14 45 41% 0.57[0.28,1.16] ==
Pierorazio 2011 5 48 17 102 22% 0.58(0.20, 1.68] —
Ricciardulli 2015 15 58 44 258 27% 1.70[0.87,3.32] T
Vasdev 2014 4 50 10 50 2.0% 0.35([0.10,1.20] B
Wang 2015 14 81 30 135 41% 0.73[0.36, 1.48] T
Wu 2014 20 91 21 146 28% 1.68[0.85, 3.30] T
Zargar 2014 175 1185 135 646 33.1% 0.66 [0.51,0.84] -
Total (95% ClI) 3023 2644 100.0%  0.81[0.71,0.93]
Total events 563 569
Heterogeneity: Chi*= 30.45, df= 18 (P = 0.03); F=41% =u 01 u=1 140 100=

Test for overall effect: Z=2.99 (P = 0.003)

Figure 8. Any complications

E 8. BHLE

3.2.8. FEH ZAE(Clavien > 3)
AN 18 B SCHRIRGE T F I AT, Hidt RPN 412910 %1, LPN 40 2555 4] &HF 53 1) 5 5 1 /NP =

PRSI
Fri o

0%, P =0.92), K[ EBNAR 38T 45858 RPN A B AERT LPN 4, ZR A4

[OR=0.81, 95% CI(0.71,0.93), Z=2.99, P=0.003, W% 9].

Test for overall effect: Z= 3.36 (P = 0.0008)

Figure 9. Major complications

9. EEZHLE

3.2.9. HmiER
YN 14 55 SCHERIRGE 7 S 5, Horp RPN1715 451, LPN 41 1594 451 o #5-H9F 78 18] 53 3 1 5 N (1 = 0%,

Favours [experimental] Favours [control]

Favours [RPN] Favours [LPN]

RPN LPN Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI M_H, Fixed. 95% CI
Benway 2009 10 129 9 118 6.5% 1.02 [0.40, 2.60] - 1
Carneiro 2015 1 44 7 152 2.3% 0.48[0.06, 4.02) —
Faria 2014 1 137 1 146 0.7% 1.07(0.07,17.21]
Haber 2010 2 75 1 75 0.7% 2.03[0.18, 22.89)
Jae 2013 0 48 1 52 1.1% 0.35[0.01, 8.90]
Jang 2014 1 89 1 38 1.0% 0.42[0.03, 6.90)
Khalifeh 2012 8 269 18 231 14.0% 0.36 [0.15,0.85) -
Lee 2012 2 30 1 39 0.6% 2.71[0.23, 31.44)
Leow 2014 3 52 3 51 21% 0.98[0.19,5.10)
Long 2012 11 199 9 182 6.6% 1.12[0.46, 2.78] I —
Luciani 2016 8 110 11 70 9.3% 0.42[0.16,1.10]
Masson-Lecomte 2013 21 220 7 45 7.8% 0.57[0.23,1.44) -1
Pierorazio 2011 3 48 12 102 5.4% 0.50[0.13, 1.86) -1
Ricciardulli 2015 1 58 2 258 05% 2.25(0.20,25.19]
Wang 2015 3 81 6 135 3.2% 0.83[0.20, 3.40) I E—
Wu 2014 1 91 4 146 2.3% 0.39[0.04, 3.59] —
Zargar 2014 39 1185 37 646 346% 0.56 [0.35, 0.89] ——
WFEFE 2014 1 45 2 69 1.2% 0.76 [0.07, 8.65)
Total (95% CI) 2910 2555 100.0% 0.63 [0.48, 0.83] <&
Total events 116 132
Heterogeneity: Chi*= 9.61, df=17 (P = 0.92); F= 0% 50 o1 0=1 1=0 100’

P = 0.48), X H [il 5& RN AR 4347 o 285 2 7n RPN i AKX T LPN 4, Z R G147 L. [OR = 0.65,
95% CI(0.50, 0.85), Z=3.19, P=0.001, W[4 10].
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RPN LPN Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H,Fixed. 95% Cl M_-H, Fixed. 95% CI
Ellison 2012 6 108 7 108 49% 0.85[0.28, 2.61) T
Faria 2014 3 137 1 146 0.7% 3.25[0.33, 3159 —
Haber 2010 3 75 4 75 28% 0.74[0.16,3.42) I
Jae 2013 1 48 2 52 1.4% 0.53[0.05, 6.06] —
Jang 2014 4 89 4 38 40% 0.40(0.09,1.69) -
Khalifeh 2012 23 269 23 231 16.7% 0.85[0.46, 1.55) T
Kim 2015 8 195 28 195 19.8% 0.26[0.11,0.58] —_—
Long 2012 24 199 26 182 17.6%  0.82(0.45,1.49) T
Luciani 2016 11 110 15 70 12.2% 0.41[0.18, 0.95] ]
Masson-Lecomte 2013 13 220 4 45 46%  064(0.20,2.07) - 1
Pierorazio 2011 0 48 5 102 26% 018[0.01,3.37 ¢
Wang 2015 6 81 8 135 41% 1.27[0.42,3.80] A e
Wu 2014 6 91 12 146  6.4%  0.79(0.29,2.18) —_— T
FFEE 2014 2 45 4 B9 22%  0.76([0.13,4.31) —
Total (95% CI) 1715 1594 100.0%  0.65 [0.50, 0.85] L 2
Total events 110 143
Heterogeneity: Chi*= 12.54, df= 13 (P = 0.48); F= 0% 0 o1 051 1:0 100:

Test for overall effect: Z=3.19 (P = 0.001) Fa\;ours [RPN] Favours [LPN]

Figure 10. Blood transfusion rate

10. m1E,

3.2.10. eGFR T4k
AT 9 B SCERVEICSE T eGFR 284l , Hob4l RPN870 5], LPN 41 1119 5], ®HWFotia BAa v E
SEFE? = 48%, P = 0.05), K [f] 8 R R R 4047 . 45 B BRI 42 7] () eGFR 2840 Z R LGt 5 X

[MD = 0.49, 95% CI(-0.46, 1.43), Z=1.00, P=0.32, WK 11].

Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean _ SD Total Mean _SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Haber 2010 -93 145 75 -99 145 75 4.2% 060[-4.04,524)
Jang 2014 -11.3 127 89 115 142 38  33% 0.20[5.03,543)
Kim 2015 4123 823 195 -11.45 495 195 496% -0.85(-2.20,0.50)
Lee 2012 11 49 30 -17.3 124 39 49% 6.30(2.03,1057) —
Leow 2014 -11 138 52 -805 183 51  23% -295[9.22,332) e
Long 2012 -11.2 139 199 -128 142 182 11.3% 160[1.23,4.43)] T
Ricciardulli 2015 -97 151 58 -127 181 258 4.5% 3.00[1.47,7.47) T
Wang 2015 87 76 81 10 92 135 17.5% 1.30[-0.97,3.57) T
Wu 2014 -52 181 91 -88 295 146 25% 3.60[-2.46, 9.66] -
Total (95% CI) 870 1119 100.0% 0.49 [-0.46, 1.43] L 4
Heterogeneity: Chi*= 15.39, df = 8 (P = 0.05); F= 48% 10 5 3 + t

Test for overall effect: Z=1.00 (P = 0.32) Favours [experimental] Favours [control]

Figure 11. Postoperative change in eGFR
B 11. eGFR Tk
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Figure 12. Funnel plot of the studies for any complications
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4. i1ig

FIE AT, STHLES NSRRI 300 DI SR AR (6] LR 7t 32 B — S WS A 78 . Meta 73BT ) R G¢
CEREE, MEZ A BE LG RIRLS . BEAT Leow Z5[ 181K KM Meta /3 Hr, HAWASCIRELE N 25 75,
FLRVRBIECH 4919 1, FHA 11 RON/MNEAE AT 7L (RPN ZHEE LPN 255 51 %< 30 ), 1X$Em T A
WEFEHLRG AT RE G Ab T FAWLEE A TF AR RRIVIGEI B, HAARIK T AR B BE 1 Ak 2R IR .
E—TEAG RPN 22 ik ik, S RRARZREH —MaE e, OT FHwHZE 19 1, 1
WIT #2526 BIF-R([7]. FHAT P AGINR LL/NEEAR R 5T AT B 22 52 M F A A 97 ke br 1 Ao
B w AT o BT RN T BOB . B A I SCRR(NN TR N 23 8, BB BIECH 6371 ), [RIE 47
F 1 ANFEATAIE FE (3 2 191 K< 30), XA ASHIF 7 A B 0 S S I 9 i = A EL PR 155 V0 A B BT i g

A Meta 04t IR, AHECT LPN 40551, RPN AU GI7E B 7] A Hafn & ARt s 1)
R FIURRIE) . HERAE. Wi, VIGPBHMERE S TRt RO T, HAFSY 2R
E3/M T 0.05); FARE ], eGFR B0 AEIX B UG br 1) LU, W 2H 2 [R) ok L 22 5= (P (B3 KT 0.05) . Ti7E
Leow 5§ 2016 £ R K1 Meta 70471, ML AN RAESGER LT [A] shi e, IR RE . YIZ PR M Zeax DU AN i
b B, EATFRMT e 5EEGEHLR LR IT ¥ ER. WHal LB R —ANash, WS
PBANFARRGHABHEBH FARAERIEMUKLEEFARERMAR, Fealaid ¥l thdke
J&, RPN FARMAR MR, H Al oLz A BN T 58 2 15 5 s i a3 .

FER LIS T (WIT) 2 PR B 3B 2 VI BR AR FARYT 00— DU E B br . F M0 VIR AR & — MR EFR,
AR SR R T S ECE ThRER R B, [FIB i F A N E T E DR . R B ST Rk
AT IRE G, T A AR LIS TR el R I PR U SR Tk AR S B D RE R B R R . AL
R WIT FEAEUR 7M™ ERAR S E DIREM T, Ny WIT ££ PN Hidf BRI7E 30 7380 BAIA
[19]o 55A—TIRT PN BIRFEARR Fi(n = 316) K, A WIT &30 1 7 8h # s 38 nA = 1 Bk A8 2tk
HIhEEREH(OR = 1.04; P < 0.00 1) A& A TV 8% E IEH(OR = 1.04, P < 0.001) X301, A
K] Meta 4} #7277 RPN A WIT B &% F LPN (MD =—3.33, P =0.0004), HA9 A5+ RPN 4L WIT
K5 BIREFEHITE 25 min AN, SJEH WIT £ 207 LUAS] 14 min A247, XA RER 5 THLE A FARE M
RIEW S B NFIRATIES B RRAER, LIRS 0 (0 =4 r ARk 8, (E S AMRHE A T8 5 TR i
(B A SERMIRE DIBR . VI 885 M-S R G H @SR,

JI IR 2 25 R PR AR A VRN R BT M E S 4. T BRATHE TGN I SCHR Bk = 5K i8] it 15 LA
JVELR ) iR 5 45 R AR bR A R Bk, DRI TEVE R g TR N M LU . Andrade SE[317%F 110 #ilH:5%
RPN FIEFH AT T — BB ] (A 5 BE V0 9, HR A2 BE B 1) 61.9 H (IQR 50.9-71.4 F), H 451K,
B 5 F R R (Overall Survival, OS). JoJRZESFE R (Cancer Free Survival, CFS). M4 EfER
(Cancer-Special Survival, CSS)73 728 91.1%- 97.8%7F1 97.8%, 1 OPN. LPN Jiffil A J5 i Ui AH ST 745 R
XPEE, RPN AR 245 RJr i won b 7. 4h, UIGBRIEEE B s A R IkR, v Rk
SO bR R R R S B A AR, AN R R S VI MAPER ML, HREEKE 5 KA
T S R R A v R R BB [32] [33] [34]. MIRATTH Meta 70445 SR AT 40, 5 LPN 4%t HL, RPN 41 A%
KBTI BA T ZE(OR = 0.60, P =0.0003), HilkA] DL HERT RPN ZH55 51 B AR R e 52 % 28 S L0 1)
WHIEAE S, MR FEIRIX ARG, I8 75 B 58 B (1K (8] B8 U7 $08 7 LSRR

T4, Trifecta 1 N—Fp L& HEFRFRUE N H T PN IFRIEN o, A = NE R B ERTF RS,
53 A AR LIS [B]< 25 min. V)G HIME ROR H IR IR 9 AR . Al 554 7 — B¢ T RPN 55 LPN FARJ7
I [ AR 7T, OB Trifecta fE A% O BITRAREEIT X EE, 2552 7R RPN 4IAF| Trifecta [ EG 1 BH & 5
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F LPN 4, HZENH G5 X (58.7% VS 31.6%, P < 0.001) [15]. MFATH Meta 43 B 5o 7E FAd ifi i
6] UIZPHME R KR RIEIX = T4EArH, RPN ¥JERH THLF LPN MRCR, X W B T RPN HAH
BRI REIA B Trifecta H A%, TR T 14518 A — 801 .

Zx BATR, RPN fEFARZAVE AR K s 4 H 7 R B T AR S, Hae e A3
LTS 2 g b o SR RPN TR 3 — Lo @ 2 Ak, HEERIMAELL RN 1502 2% FH s
B, FEARBIENES NS IGE . FARMK —KEFRM . B4 (RIS T B2 Em A . Yu 55[35]
—IiJ& X RPNy LPN 2 OPN =& S R AL BoR, HLas NS85 F A 0 2% H & TP R FifE 4
Mg sEFAR . HAHLS AFARRAZSHIERE S RIEE R CEM S K, 15K R EF R TR,
M st PR MY A WEERNEZ —. 50, S AFRRAGERA Ll T RENZE AR
P BEATEAE, ORAEERE IR TR A G = B Ak v BN, o2 i ek B U S . i Rg 4 41
(LA, IX AT RERZMA A 7E T A FE o ) TR 0 7 B A3, 3900 T TR R B AN e 1, < v )
W CECANLER N TFAR RG T — 0 i 575 BUw I AE SR [36]

ATHI Meta 5307, BRI HIBE FE /D = B &1 RCT, {Hk H ATk id, HAE T RPN 5 LPN J7
Rt L g B B SRIEYE , MRYE A H K2 EBM HUAEYE 2 brdE, AHE 70 R T BABIRF 72 1 R GEVRAY, IEdE
5 M (Level 2a)o S FLAT AN IIEHE 0501, AT F0AT AT Jo BRI AN JE 22 Atk o 2 BEARIILAE LA R J Lssi:
@ B NI SRS A ATURIE T, X HLBEAT Meta 20 HT T3 H O 45858 RCT 9 Meta 43 Hr 45 1B IF 95 2%
MR @ REWANEET/IERBHTA, RMTIARE T AHR T ST i 2 AR ZH ARG T2 FA T
iSRRI Q) AL AR SRR T COR R SCHR P & B A S A, = R as A,
AT RE S EE RS BRI @ A& Meta 1 2 Rbs BE B SRR, BRI SER
Jo P R JEE BB FITLE T R X AR A S AR s 0T L 45 5

A Meta 7M1, 5 LPN 45 FIt L, RPN 4R GI7EFBeit (F) . AGTh i, g e, $)2
PRI, e, RIEARE . FEEH RO S M 2R S48 AR PRI T — e %5, MifEFAREA] & eGFR &
B F, PRELRIE TC I 2 5 o ARSI R BRI E , ANRHEE IR I PR SE B FE o, ) R R R 4
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